Glucosylation of glycoproteins by mammalian, plant, fungal, and trypanosomatid protozoa microsomal membranes.
An assay for UDP-Glc:glycoprotein glucosyltransferase was developed. Incubation of rat liver microsomes with UDP-[14C]Glc led to the formation of hot trichloroacetic acid insoluble material identified as protein-linked Glc1Man7-9GlcNAc2. Addition of 8 M urea-denatured thyroglobulin to the incubation mixtures stimulated up to 10-12-fold the formation of the same compounds but only in the presence of detergents. Native thyroglobulin was ineffective. Several experiments indicated that the stimulation was due to the transfer of glucose residues from UDP-Glc to high-mannose oligosaccharides in urea-denatured thyroglobulin and that this transfer reaction did not involve dolichol mono- or diphosphate derivatives as intermediates. The glycoprotein glucosylating activity was mainly located in the endoplasmic reticulum and could glucosylate glycopeptides derived from the digestion of thyroglobulin with an unspecific protease. Glucosylation of oligosaccharides in those glycopeptides occurred, however, at a rate at least 2 orders of magnitude slower than that of the same compounds in urea-denatured thyroglobulin. Tryptic digestion of urea-denatured thyroglobulin did not affect its glucosylation rate. The structure of Glc1Man9GlcNAc2 linked to urea-denatured thyroglobulin was identical with that of Glc1Man9GlcNAc2-P-P-dolichol. The assay of UDP-Glc:glycoprotein glucosyltransferase allowed detection of the activity in microsomal membranes in which endogenous acceptors appeared to be absent or almost absent, such as those derived from mung bean, Mucor rouxii, Crithidia fasciculata, and Trypanosoma cruzi cells.(ABSTRACT TRUNCATED AT 250 WORDS)